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SOLAR THERMAL DESIGN AND INSTALLATION

/- Types of Solar Thermal Systems?\
* Design Parameters
* Installation Techniques

e What are the Targets Markets?

S /

Jonathan Gemma, Vice President of Sales & Marketing
jonathan@aztecsolar.com

11370 Trade Center Drive, Ste 3

Pool Heating 'z Water Heating :': Solar Electric
AZTEC SOLAR
WWWOAZ&@@S@”@WO com Rancho Cordova, CA 95742
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TYPES OF SOLAR THERMAL SYSTEMS
Water Heating Systems

Passive

a NC CLEAN ENERGY
l.‘% TECHNOLOGY CENTER
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TYPES OF SOLAR THERMAL SYSTEMS
Major System Components

e Active System
eCollector(s)
eStorage tank
eController
ePump or Circulator

ePassive System

eCollector(s)
eStorage tank

l.? NC CLEAN ENERGY

F— TECHNOLOGY CENTER
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TYPES OF SOLAR THERMAL SYSTEMS
ACTIVE SYSTEMS
CLOSED LOOP-GLYCOL & LnEAATH

* SOLARAY

Benefits

e High thermal performance
e Freeze protection to —60 F
e Lightweight low roof
profile

Disadvantages
e Some active components
e Overheating-thermal
break-

down of glycol
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TYPES OF SOLAR THERMAL SYSTEMS
CUnERRTHr

" Dhoclite Salor Erorye Preckacs

Plumbing & Instrumentation Diagram Sg;g;'o?1
1200240 WaC DTG

FARRERERY
|_I

CESCRIPTION
—+ Boiler Dirain
Full Port Ball Valve {347 Minimum)
Check YValve
Steca TRO201 Differential Controller
Expansion Tank
Zas Water Heater
From Mains To Fixtures Mixing Valve
Cenitrifugal Pump
M Pressure Relief Valve
Ruud/Rheem Heat Exchange Tank

1000 & BTD Temperature Sensor

(-1

Temperature Prezsure Relief Valve

Solar Enabled
Status
Clossd

Cipen
Cpen

Solar Bypassed

5} Status
open
Closed
Clossd

Disclaimer

Systermn Description
This is a conceptual drawing for guidance only. It is up to the designer and
installer of the system to ensure that the actual insta’laton is in conformance
will all locsl codes.

SolaRay Closed Loop Glycol With Gas Backup

SunEarth Inc_ 8425 Almeria Avenue, Fontana, CA 92335
Phone: 909-434-2100 Fax: 909-434-3101 www_sunearthinc.com




d Installat

ign an

sSolay Thermal Des

Jask- 74~ DavVisFREE

2)
=
=
2
%
=]
<
=
A=
)
5
=
B=
S
Q
%)
Lis
©
2
T
z




sSolar Thermal Design and Installation
a5k 74— DaVisEREE:

TYPES OF SOLAR THERMAL SYSTEMS

ACTIVE SYSTEMS
& CUnEARTH
CLOSED LOOP-DRAINBACK

Benefits

e High thermal performance

* Freeze and over heat protection

e No Glycol or Double wall HX needed
e Lightweight low roof profile

Disadvantages

e Some active components
e Relatively Large Pumps

e Noise and thermal shock
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TYPES OF SOLAR THERMAL SYSTEMS

CASCADE DRAINBACK
|_CASCADE DRAINBACK |y

5

[ ]

Drainback — Supply Side HX

Drainback — Load Side HX
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TYPES OF SOLAR THERMAL SYSTEMS

PASSIVE systems o tnEnmTe

INTEGRAL COLLECTOR STORAGE (ICS)
 COPPER HEART Benefits

e Simple installation
(CP40) * No moving parts

e Inherent overheat
protection

e Moderate freeze protection

Disadvantages

e Sensitive to

ambient
temperatures
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TYPES OF SOLAR THERMAL SYSTEMS

@ g"“EHHTHIHI Plumbing & Instrumentation Diagram CP-G101
T Thonkite Saler Frony Predcts

D9/12/2005

DESCRIPTION
Bailer Drain
Full Port Ball Valve (34" Minimum)
Mixing Yalve
Pressure Relief Valve
Tankless Gas Water Heatsr

Solar Enabled
Status
Closed

To Fixtures

Open

Open

Solar Bypassed
Status
Open
Closed
ity
I
TLG

Closed
Disclaimer

System Description
This is 3 conceptual drawing for guidancs only. Itis up to the designer and

COPPERHEART WITH TANKLESS GAS WATER HEATER
insta'ler of the system to ensure that the actual installation is in conformance
will all kzcal codes.

From Mains

SunEarth Inc. 8425 Almeria Avenue, Fontana, CA 92335
Phone: 909-434-2100 Fax: 909-434-3101 www_sunearthine.com
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TYPES OF SOLAR THERMAL SYSTEMS

EXAMPLES OF
COPPERHEART

INSTALLATIONS
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TYPES OF SOLAR THERMAL SYSTEMS
PASSIVE SYSTEMS

THERMOSIPHON SYSTEMS @ CunEARTH
* SUNSIPHON

Benefits

e High thermal performance

e Not sensitive to ambient temp
* No moving parts

e Fully freeze protected

Disadvantages
e Can’t you get that tank off
my roof!
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TYPES OF SOLAR THERMAL SYSTEMS

Hot Water

- Stainless Tank

Mains

Heat Exchanger

& UNERRTH
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TYPES OF SOLAR THERMAL SYSTEMS
m Plumbing & Controls Diagram 100905-07

el 09/14/2005

DESCRIPTION
Boiler Drain
Full Port Ball Valve (%" Minimum)
Tankless Gas Water Heater
Mixing Valve
Pressure Relief Valve
Temperature Pressure Relief Valve

- & SInEARTHe

BvV2

. To Fixtures
From Mains

TPR

Disclaimer System Description
This is a conceptual drawing to show basic system operation only. It is not intended to include all Thermosiphon — Tankless Gas
devices and details necessary for proper orientation. It is the responsibility of the installing - - - -
contractor to ensure that all necessary details and devices are installed to guarantee proper Kineo Design Group, LLC — 930 Dwight Way, Suite 7, Berkeley, CA 94710
operation and compliance with local building codes. Phone: 510-459-7970 Fax: 510-644-3544 www.kineodesign.com
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TYPES OF SOLAR THERMAL SYSTEMS
THERMOSIPHON INSTALLATIONS

& LnEARTHu
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TYPES OF SOLAR THERMAL SYSTEMS
Solar Hot Water System Types

* Direct * |Indirect

NC CLEAN ENERGY
n

> TECHNOLOGY CENTER
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TYPES OF SOLAR THERMAL SYSTEMS
System Types

* Direct

— City or potable water is circulated from the tank to
the collector and back

* Indirect

— Fluid circulating through the collector never comes in
contact with the city or potable water in the storage
tank

— A heat exchanger is used to transfer heat from the
circulating fluid to the potable water

ﬁ NC CLEAN ENERGY
l.c?.‘h TECHNOLOGY CENTER
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TYPES OF SOLAR THERMAL SYSTEMS
Direct System

Circulates water from tank to collector

Water heated by collector and returned to tank
— Stratification of warm water in tank
Differential controller regulates pump operation
Valves

FREEZE PROTECTION (may be required)

— Freeze valve/manual DRAINDOWN

&% NC CLEAN ENERGY
l.‘?‘,.‘a TECHNOLOGY CENTER
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TYPES OF SOLAR THERMAL SYSTEMS

Direct System

l.? NC CLEAN ENERGY

a TEQH NOLOGY CENTER
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TYPES OF SOLAR THERMAL SYSTEMS
Indirect System

*Non-potable fluid

. = \
(usually glycol) circulates __/\_\\\ ]
through collector and

heat exchanger

*Freeze protection T

Reduced Scale

l.‘.i NC CLEAN ENERGY

= TECHNDLOGY CENTEH
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TYPES OF SOLAR THERMAL SYSTEMS
Two Types of Indirect Systems

Difference Is Collector Loop

* Circulating Glycol — Pressurized
Heat Transfer Fluid is Antifreeze Solution

* Drainback — Not Pressurized,
Heat Transfer Fluid is Water or Glycol mix

&% NC CLEAN ENERGY
| N TECHNOLOGY CENTER
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TYPES OF SOLAR THERMAL SYSTEMS
Indirect Glycol System

&% NC CLEAN ENERGY
'.‘& TECHNOLOGY CENTER
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TYPES OF SOLAR THERMAL SYSTEMS
ICS
Integral Collector Storage

* Passive Direct system
 Collector and tank combined
* Pre-heater

* Simple, no moving parts

 Lifestyle adjustment

@ NC CLEAN ENERGY
IC5s oot covr
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TYPES OF SOLAR THERMAL SYSTEMS

Bir WVacuum

ﬂ Drain
M/

|
, _____...-En.ll valve

[ ‘__,.Shutnﬁ valva

Chechkvalve - Y

Ball valve —_ &

-

PIT relief e in
Bypass

valve valve

Hot _—» =

out

9 NC CLEAN ENERGY
IS oot covr
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TYPES OF SOLAR THERMAL SYSTEMS
Passive System
Climax Solar-Water Heater

UTILIZING ONE OF WATURE'S GENEROUS FORCES
THE SUN S HE AT {Eturad up in Hot Water for Baths,
Domestic and other Purposes.
GIVES HOT WATER ot all HOURS
oF THE Dﬁ? AND WIGHT.
No %‘I.
_ FLOWS INSTANTLY.
_ N0 CARE. N0 WORET.

ALWAY3 QHAROED.
ALWATE BBADY,

THE WATER AT TIMES
ALMOST :BDLLH

Price, No., 2.0 (G

Thia Hhu 1-rkll E'u waliclent

]
';E -
:
g
i
o
% 5
5 g

l‘? NC CLEAN ENERGY

TECHNOLOGY CENTER
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TYPES OF SOLAR THERMAL SYSTEMS
Passive System

ﬂ NC CLEAN ENERGY
I Y TECHNOLOGY CENTER
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Design Parameters

Typical Consumption or Demand

 Residential
« 20-gallons per day for first two people then
15-gallons for each additional person

« Family of one or two = 50-gallon system
« Family of four = 80-gallon system
« Family of six or more — 120-gallon system

ﬁ NC CLEAN ENERGY
I % TEEHHUPGGTFE&TEH
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Design Parameters

Typical Consumption or Demand

« Commercial

« Restaurant 2.4 gallons per meal
 Fast food = .79-gallon/meal
« Office Building = 1 gallon/person/day
« Laundry each machine = 45/gpd
« Hospital = 52-gallons per bed/day
 Hotel

» Business Hotel = 14/gpd

» Resort Hotel = 20/gpd

a NC CLEAN ENERGY
I % TEDHNUFGGTFE&TEH
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Design Parameters

Solar Delivered

Annual performance is Fraction =~ MMBtu
the important element
i the design.

0.389 2.039
0.524 2474
0.615 3.190
Apr 0.746 3.720
May 0.851 4.351
Jun 0.919 4.518

Depends on climate Jul 4737
/Aug 0.904 4,586

Performance
Sized for July not December Sep 0.805 3.973
Oct 0.666 3.419

Nov 0.397 1.990
Dec 0.284 1.483

ﬂ NC CLEAN ENERGY Year 0.668 40.486
15 ecimosoor cove

Typical 50-80%
Annual hot water load
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Installation Practices

How do they Mount on the Roof?

and stay there!

Flush Mount — Pitched Roofs Tilt Mount — Flat Roof
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Installation Practices
Flush Mount Components

& UUNERRTH
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Installation Practices

Flush Mount — Foot Attachment
I

& UNERRTH

SunEarth EMFIRE SCLAR COLLECTOR

SunEarth EMPIRE
S0LAR COLLECTOR

INCLINED ROOF
SURFACE

MOUNT I NG
GROOYE

[-5781 3 40 )
SoLAR STAUT MOUNTI NG

8 Lotkmaner -
ST STL
SEE DETAIL B FLATWASHER ; SLIDING NUT

|-578" X 4" SGLAR
STRUT MOUNTING
FOOT SET IN
ROQFING MASTIC

PFITCH AND GRAVEL
3T STL LAG BOLT f ROQF ING OGN ROGF I NG
#LENGTH & DIA. ! FELT OVER DBECK
i SHEATH ING QN RQOQF

WARY WITH
INSTALLATIGN 7 FRAMING SYSTEM
-BEAM OR RAFTER

M
SECTION  A-A
BOLT CIA. SCALE 0.309

SCALES 8475 Almaria Ave.
Fontana, CA 82335
www.sunenrthinc.com

DETAI HATEE L) JRRHE
SCALE 0500 bl By B DN Empire-3trut on Foet -w.02 - Asphalt Shingle

Property af The Salaray Cerperatien. PART NO FATE REW
Do net reproduce withaut parmicuien. am-sf-01-as-30 [ aE-01-08 I -
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Installation Practices

& UNERRTH

Flush Mount — Hangar Bolt Attachment

SunEarth EMPIRE
M SULAR COLLECTOR,

égg%lNED EMPIRE

HOUNT | NG
SURFACE cLIp

SEE DETAIL

STAINLESS STL
SLIDING NUT
ANCDIZED ALU
SQOLAR STRUT
ST STL NUTS

& WASHERS

EMPIRE
MGUNT | NG
CLIP

378" 3T STL
BOLT W/
LOCKWASHER

& FLATWASHER

ST STL HAMNGAR
BOLT SET IN
SEALANT
«LENGTH & DIA. = = LAY QR CONCRETE
WART WITH = TILE W BATTEN OVER
INSTALLATION ROOF ING FELT OW ROOF
€DRILL FILGT " DECK SHEATHING ON RGOF
HOLE 3/4 OF 7 " FRAMING STSTEM
BOLT BIA. -BEAM DR RAFTER
OLE 2X

H
BOLT DIA.

HLOCK BETWEEN RAFTERS

FOR HANGAR BGLT ATTACHMENT
IF RAFTER SFACING DOES NOT
MATCH BGTH SPACING

. 84325 Al o Ave.
U n E 0 r + hll'l(. FoniunuTeEFILGBEEEBS

14y Selar Enwrgy Producks  www.sunearthinc.com

DETAIL A S HATERLf | T
Empire - Strut an Hangar Balt - Barrel Tile

FCALE D.259 oy DV
Property 9f The Salaray Corperatien. PART NO BATE REVT
Da net repreducs withaut parmisvien. am-sh-01-kt-3D r 04-24-08 I _




sSolar Thermal Design and Installation
a5k 74— DaVisEREE:

Installation Practices
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Installation Practices
& UNERRTH

Landscape Rack
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Installation Practices
& UUNERRTH
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Installation Practices
& SnEmTh _
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Installation Practices

EARTH

MTG-TRL -
REAR TELESCOPING LEG

10070-158-
| 5/8" S0LAR STRUT

DETAIL E
SCALE  0.500

. O 35h ; .
b . .
iy y P

RONT FLaT SUNEARTH, TNC.
B485 Almsria Ava., Fantana, CA %2335

MARE REXRACK - TWO COLLECTOR
DETAIL F SHEET: | OF 3 WITH FLUSH MOUNT FRONT FEET

SCALE 0750 [ U ETT P FHTERML

| | P2 a7-03-07
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Installation Practices
& JUERRTH

Rex Rack — Commercial Tilt Mount
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@ﬂu"[ﬂmﬂm Installation Practices

EZ Mount Stand-Offs
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Installation Practices
& UUERRTH

QuickMount Lag Bolt with Flashing
- K
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Installation Practices
& JUERRTH

Controllers
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Installation Practices

< SUNEARTH

Solar Tanks

o He |
f :rr‘;"{"’f“’*?”?-i ’f“r*‘is’ ';\;t\?‘_-*’f’-“-“ﬁ':‘-—-':"' =1 -If'-.;‘;ff 1
1cdl CALIIAdl IS 1dl
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Installation Practices
& JUERRTH

DrainBack Tanks
Stainless Steel CopperStore
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Installation Practices

SUNERRTHc

Expansion Tanks
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Installation Practices
& UUERRTH

Heat Exchangers

Brazed Plate Tube and Shell
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Installation Practices
& JUERRTH

Grunfos Pumps
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Installation Practices
& JUERRTH

Pipe Insulation
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Installation Practices
& JUERRTH

Solar Charge Pump
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Installation Practices
& JUERRTH

Other Components

Sensor Wire | Mixing Valves
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Installation Practices
& JUERRTH
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Solar Thermal Target Market

Commercial Universities Multi-Family Hotels Single Family
Pools

Average Metric Tons of CO? Saved per Year

Coin-op Laundries ¢ Low Income ¢ HOA’s ¢ Fitnhess Centers

Pool Heating 'z Water Heating :': Solar Electric

AZ TEC i%‘ﬁ 11370 Trade Center Drive, Ste 3

WWWOAZ&@@S@”@WO com Rancho Cordova, CA 95742
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THANK YOU !
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